An economic analysis of conventional and organic olive oil cultivation was examined in one of the most important olive-growing regions in Greece. Based on structured interviews and open-ended questions of 60 farmers from both organic and conventional systems, this study aimed to clarify the cost and returns of organic olive oil cultivation in comparison with conventional farming. Olive oil cultivation cost was calculated as 2.60 € kg -1 in organic and 2.25 € kg -1 in conventional system. The selling price for organic olive production was 4.19 € kg -1 compared to 3.63 € kg -1 for conventional production. Net profit from organic olive oil cultivation was 7,043.43 € ha -1 , which was 3,664.58 € ha -1 higher than the net profit from conventional cultivation. Finally, in both types of olive farming the results of financial analysis attested to a positive convenience; however, organic farming is more advantageous providing a financially competitive alternative to conventional.
Introduction
Globally, more than 750 million olive trees are grown, 95% of them in the Mediterranean countries. Of European production, 93% comes from Spain, Italy and Greece. Greece consists of the third largest producer of olive oil with more than 133 million olive trees, producing about 426 thousand tons of olive oil per year (FAO, 2018) .
The available data for 2010 show that olive groves account for approximately 5 million hectares in the EU, and concentrated in Spain (50%), Italy (26%) and Greece (22%). Average olive oil production in the EU has been 2.2 million tones representing 73% of world production. Spain, Italy, and Greece constitute almost the total EU olive oil production (97%), with Spain producing nearly 62% of this amount (EC, 2012) .
According to data collected by FAOSTAT, Greece produced an average of 344,615 tons of olive oil from 1993-2014 making it the third olive oil producing country in the world (11% of total volume production) (FAO, 2018). It exports most of its olive oil to Italy and other countries including the United States of America, Canada, Japan, Australia, and China. Despite the high quantity and excellent quality of olive oil, Greek olive oil sector is unprofitable. In order to compete with the two sovereign countries, Italy and Spain, some structural changes must be made. PANAGODIMOU et al. Organic Agriculture, with its specific techniques, inputs, certifications, and markets, comprises not only an innovation but an integrated mix of long-term labor and knowledge intensive innovations (Santucci, 2007) . The produced organic olive oil is usually extra virgin or virgin olive oil, products with exceptional taste and high nutritional value protecting consumers health. Olive cultivation is the most basic organic cultivation in Greece, mainly due to domestic soil and climatic conditions, the expertise developed on fertilization methods and the increased international demand for a high-quality olive oil. According to data from Greek Ministry of Rural Development and Food for the year 2010, dominant organic farming for Greece is the cultivation of olive with 56,970.1 ha accounting for 18.4% of the total organic cultivation area (Greek Ministry of Rural Development and Food, 2018).
Considering the increasing trend of organic olive oil production in Greece, it is worthwhile to investigate to what extent organic olive farming in an important olive oil producing area could provide a financially competitive alternative to conventional olive oil production. The present study aimed to determine and analyze the costs of the organic and conventional olive oil cultivation by comparing agricultural practices and the farmers' attitudes to organic and conventional olive farming.
Materials and Methods
Aetolia-Acarnania is a regional unit in the geographical region of Central Greece and the administrative region of Western Greece. It is regarded as one of the most important olivegrowing regions in Greece (Greek Ministry of Rural Development and Food, 2018). It has a population of 210,802 inhabitants and an area of 5,461 km 2 (ELSTAT, 2011). There are seven municipalities including Missolonghi, where the study was conducted. Olive farming constitutes one of the most important agricultural occupations in Aetolia-Acarnania, with 36.4% of the agricultural area (excluding grasslands) in the region consisting of olive groves. The total olive cultivated land (conventional and organic) is estimated at 66,000 ha with 5.5 million olive trees (80% in organized olive groves). About 55% of these are used for olive oil production. In addition, the region is experiencing significant growth in Organic Agriculture with the certified organic olive growers being about 300 (Greek Ministry of Rural Development and Food, 2018).
During the cultivation period 2016/17, a quantitative research was performed using structured interviews (face to face -a set of questions) and open-ended questions. The purpose of the questionnaires/interviews was to obtain information about the expenses and income of the farmers, the usage of fertilizers, pesticides and other agriculture practices under organic and conventional olive farming system. The selected sample was composed of 30 conventional and 30 certified organic farmers who are actively employed in the agricultural sector and especially in the olive oil production sector. In a comparative study of the cost of organic cultivation, the ideal sample of organic farms must logically include fully certified farmers (Tzouvelekas et al., 2001) .
The economic results of the current research were calculated using the following formulas:
Gross Annuity = Total Sales Value + Total Subsidies (1) Net Profit = Gross Annuity -Production Costs
(2)
Gross Profits = Gross Annuity -Total Variable Costs (3) Agricultural Farmer's Income = Gross Annuity -Total
Apparent Costs (4) Net Annuity = Net Profit + Interest + Rent 
Results and Discussion
Olive oil cultivation cost was calculated as 2.60 € kg -1 in organic and 2.25 € kg -1 in conventional system (Tab. 1). This is in full accordance with a previous study of Tzouvelekas et al. (2001) , who found that the olive production cost was 4.35 and 3.74 € kg -1 in organic and conventional production, respectively. The difference between the cost values of the present study and the study of Tzouvelekas et al. (2001) is mainly due to the different currency. Tzouvelekas et al. (2001) performed the cost analysis using the Drachma, which was the currency used in Greece and replaced by the Euro in January 2002. The composition of costs between these types of cropping systems are very different. Concerning conventional production, it involves much higher chemical costs, while organic systems substitutes field operations for chemicals and incurred much higher fuels, repairs and labors (Sgroi et al., 2015) . In addition, non-production costs are higher in organic systems, because of the expensive organic certification and additional training for the farmers (Artukoglu et al., 2012) . Generally, in olive production, labor is the costliest factor in olive production as the family labor force accounts for 43-57% of the total cost and paid labor for 10-17%. Other significant factors relate to specific costs (10-16%) and depreciation (6-17%) (EC, 2012).
When selling prices were examined in both types of cropping systems, it was determined that the farmers sold their olive over the unit cost of production. Specifically, the selling price for organic olive production was 4.19 € kg -1 compared to 3.63 € kg -1 for conventional production (data not shown). Both kind of production had profit, but the profit of organic production was bigger. Olive selling price was 61.2% higher that the production cost in organic system.
Net profit from organic olive oil cultivation was 7,043.43 € ha -1 , which was 3,664.58 € ha -1 higher than the net profit from conventional cultivation (Tab. 2). This result illustrated that organic olive production was economically more profitable for farmers if compared to conventional production, even though the organic system generated lower yields (8263 kg ha -1 ) than the conventional (9151 kg ha -1 ). The selling price difference for olive between organic and conventional production as well as the extra governmental subsidies for organic production were the major factors contributing to the higher profitability in organic olive farming (Sgroi et al., 2015) .
We demonstrated that in both types of olive farming the results of financial analysis attested to a positive convenience; however, organic farming is more advantageous providing a financially competitive alternative to conventional olive farming. Profitability was higher in the organic system primarily due to public subsidies and to selling prices which are 15.4% higher if compared to conventional in olive prices, offsetting the lower yields in comparison to the conventional system.
